Purpose. Identify the influence of medical mistrust, fears, attitudes, and sociodemographic characteristics on unwillingness to participate in colorectal cancer (CRC) screening.
INTRODUCTION
Colorectal cancer (CRC) incidence and mortality have declined significantly over the past 20 years, but CRC remains the third most common cancer in the United States and the second leading cause of cancer death. [1] [2] [3] In 2010, it was estimated that 142,570 new cases of CRC were diagnosed in the United States and 51,370 persons died from the disease. 4 The American Cancer Society (ACS) recommends routine CRC screening starting at age 50 for average risk individuals. 5 Evidence suggests that 90% of CRC incidence and 60% of deaths can be prevented through recommended screenings and follow-up of abnormal test results. 6, 7 Despite the advantages of screening, 38% of adults aged 50 and older have never had a sigmoidoscopy/ colonoscopy and 79% have never had a fecal occult blood test. 8 The lack of screening utilization poses a significant challenge to reducing CRC incidence and mortality. 7 Barriers to CRC screening are complex and involve individual, community, and system level factors. 9 Research suggests that limited knowledge, health care access and delivery, doctor recommendation, sociodemographic factors such as age and income, and psychosocial factors contribute to whether an individual participates in CRC screening. [9] [10] [11] Therefore, it is important to target these factors in health promotion and policy initiatives if continued reduction in CRC incidence and mortality is to be realized. Modifiable psychosocial factors such as fear, perceptions of pain and embarrassment, and medical mistrust have been found to be associated with CRC screening. [11] [12] [13] [14] Fear and anxiety concerning the procedural aspects of CRC screening has been widely implicated as a screening barrier across racial and ethnic groups. [11] [12] [13] Medical mistrust has also been linked to screening participation. [14] [15] [16] [17] Medical mistrust is a cultural construct that, in general, has historical relevance and is deeply rooted in minority populations. 18 However, a recent study by Bussey-Jones and colleagues found that after controlling for trust, racial differences in willingness to participate in blood donation were no longer observed. 19 This finding may suggest that identifying and addressing trust, regardless of race, has important implications for participation in health programs and interacting with the health care system across groups. CRC screening barriers and facilitators have been studied extensively. [12] [13] [14] 20, 21 However, there is a paucity of research examining psychosocial factors such as medical mistrust and fear across racial/ethnic groups. 22 Such an examination will determine the need for targeted CRC interventions or if interventions based on race/ethnicity.
PURPOSE
The purpose of this study was to identify psychosocial and sociodemographic factors associated with unwillingness to undergo CRC screening among a diverse sample of adults 50 years and older. We attempt to determine which psychosocial factors are associated with unwillingness to participate in CRC screening so that such factors can be targeted in health promotion/education efforts to reduce fears and increase screening efficacy. We hypothesized that perceived cancer screening effectiveness, fear, medical mistrust, and socioeconomic status are associated with unwillingness to participate in CRC screening.
METHODS

Design
This cross-sectional study employed a disproportionally allocated, stratified, random-digit-dial telephone question-naire of noninstitutionalized adults ( §18 years of age) living in New York City, New York; Baltimore, Maryland; and San Juan, Puerto Rico. An international opinion research cooperation (Marco International, Inc.) was contracted to administer the random-digitdial questionnaire using a computerassisted telephone interviewing (CATI) system. The questionnaire was designed to assess factors associated with willingness of minorities to undergo cancer screenings. The data collection protocol was similar to that of the Behavioral Risk Factor Surveillance System. 23 A 10-attempt dialing protocol, in which up to 10 contact attempts were made unless a final disposition was obtained during an earlier attempt, was employed. A final disposition was attained when either: (1) the respondent completed the interview;
(2) the telephone number was found to be invalid; (3) 10 attempts were reached; or (4) the respondent refused participation. A more detailed explanation of the study design, as well as justifications of methodological decisions, is described elsewhere. 24, 25 The study was approved by the University of Puerto Rico and New York University (NYU) Institutional Review Boards.
Sample
Baltimore, New York, and San Juan were selected as recruitment cities to ensure a wide geographic and racial/ ethnic representation that included equal representation of whites, African-Americans [AAs], and Hispanics. Each of the three cities was sampled independently, with a target number of 900 completed questionnaires overall, with specific race/ethnic group targets within each city: 300 AAs (150 in New York City, 150 in Baltimore); 300 Puerto Rican Hispanics (150 in San Juan, 150 in New York City); and 300 whites (150 in New York City, 150 in Baltimore). The initial sample allocation across strata (within city) was based on expected yields computed using exchange incidence data.
A total of 1148 respondents completed the questionnaire. Response rates for Puerto Rico, Baltimore, and New York were 58%, 51%, and 45%, respectively, with an overall completion rate of 82.6%. This study includes data on 454 respondents, a subsample of the total sample meeting the following inclusion criteria: 50 years or older; had an unrestricted landline telephone; English or Spanish speaking; and selfidentified as AA, Hispanic, or white.
Measures
The study instrument, the Cancer Screening Questionnaire (CSQ), comprised 60 questions that assessed willingness to participate in cancer screenings. The CSQ was adapted from a previously validated questionnaire, the Tuskegee Legacy Project Questionnaire, 26 which was designed to assess willingness to participate in biomedical research. The questionnaire was developed by a multidisciplinary, multi-university research team within the NYU Oral Cancer Research on Adolescent and Adult Health Promotion Center, a National Institute of Dental and Craniofacial Research National Institutes of Health Oral Health Disparities Center. English and Spanish versions of the questionnaire were developed and administered per respondent preference. The Spanish version of the questionnaire was pilot tested for comprehension of Englishto-Spanish translation in San Juan, Puerto Rico. The questionnaire was administered by interviewers who received extensive training over several days on the CATI program, interview protocol, interviewing techniques including role-playing, and hands-on calling experience. Development, administration, and other study decisions regarding the questionnaire are described in depth in previous publications. 24, 26, 27 Dependent Variable. Respondents were asked, ''How likely are you to have a cancer screening exam if the screening were for colon cancer?'' Responses were measured on a 5-point Likert scale ranging from 1 5 ''very unlikely'' to 5 5 ''very likely.'' As we were interested in understanding factors associated with unwillingness to screen, as opposed to the degree of unwillingness, the five categories were dichotomized to model 1 5 ''unwillingness'' versus 0 5 ''willingness'' to participate in CRC screening. were also assessed as independent variables. The income category of ''don't know/refused'' (n 5 59; 13.0%) was included in the analysis to reduce bias and to retain a larger sample of people within the 50 and older age group. 28 Analysis Frequency distributions and means of sociodemographic variables were computed to show the characteristic distribution of the sample. Unadjusted bivariate x 2 tests were calculated to examine associations between categorical sociodemographic variables (i.e., race, education, income) and unwillingness to participate in CRC screening. Analysis of variance was performed to examine an association between age and unwillingness to participate in CRC screening. Multivariate logistic regression was used to model the probability of reporting unwillingness to participate in CRC screening. The logistic regression analysis, using the proc survey logistic procedure, accounted for the multistage sampling techniques used in the random-digit-dial telephone questionnaire and adjusted for age, race, gender, education, income level, and city. We adjusted for city to account for any geographical differences between the recruitment sites and to reduce bias (data not shown). Odds ratios (ORs) with 95% confidence intervals (CIs) were produced. SAS version 9.1 (SAS Institute Inc., Cary, North Carolina) was used for data analyses and a level of p , .05 was deemed statistically significant. Table 1 shows the distribution of demographic characteristics of the 454 respondents. The mean age of respondents was 63 6 9.9. The largest proportions of respondents were female (66.7%), white (45.2%), high school graduates (46.5%), and had an annual income of ,$20,000 (33.7%).
Independent
RESULTS
Fifteen percent (n 5 69) of respondents indicated unwillingness to participate in CRC screening. Female (16.3%), AAs (17.2%), those with less than a high school education (17.2%), and those with an annual income of #$20,000 were more unwilling to participate in CRC screening (Figure) . However, these differences were not statistically significant.
The model convergence criterion for logistic regression was satisfied and likelihood ratio test indicated a good fit for the model. The multivariate logistic regression analysis modeled the probability of being unwilling to participate in CRC screening. 
DISCUSSION
This study explored factors associated with unwillingness to participate in CRC screening among an ethnically diverse sample of adults 50 years and older. Overall, unwillingness to participate in CRC screening was low. This is a promising finding given the effectiveness of cancer screenings in detecting abnormalities and preventing cancer. 4 However, the promise of preventing cancer is only realized when intent translates into action whereby individuals are screened at intervals recommended by the evidence base and follow-up on abnormal test results. This study attempted to uncover attitudes and beliefs associated with unwillingness to screen, as such factors can be addressed and modified through intervention.
The strongest association of unwillingness to participate in CRC screening was fear of embarrassment during the screening exam. This finding is consistent with other studies citing For individual use only. Duplication or distribution prohibited by law. embarrassment as a barrier to screening. [29] [30] [31] [32] Fear of getting AIDS was the second strongest association of unwillingness to undergo CRC screening. This finding may be related to knowledge deficits, unfavorable beliefs and attitudes about CRC screening, or the perception that CRC screening exams are nonnormative medical procedures. 17, 31, 33, 34 Some studies suggest that CRC screening exams have a negative sexual connotation, which may be related to the procedural aspect of rectum penetration and its perceived association with anal intercourse and men who have sex with men. 17, 33 Fear of pain during the screening exam was also positively associated with unwillingness to screen, which is consistent with the current literature. 11 Unexpectedly, both fear of developing cancer and medical mistrust were negatively associated with unwillingness to participate in CRC screening. Those reporting fear of developing cancer were less likely to report unwillingness to participate in screening. This finding may suggest that fear of cancer devel-opment may facilitate readiness to participate in CRC screening. Fear as a predictor of participation in cancer screenings has been previously supported, 35 whereas other studies have identified fear as a barrier to screening 34, 36, 37 and as having no association with screening. 38 Fear-based approaches to CRC screening promotion should be considered with caution. Research suggest that cancer fear and worry is often accompanied and exacerbated by other psychosocial impairments such as fear of death and fatalistic attitudes. 39 Medical mistrust was also negatively associated with unwillingness to undergo CRC screening. That is, those reporting medical mistrust were less likely to report unwillingness to screen. This finding is in contrast with other research outlining medical mistrust as a barrier to participation in preventive health programs. 14, 40, 41 This finding warrants further investigation to elucidate the unexpected association between mistrust and CRC screening participation. Others studies have found that CRC screening was predicted by an individu-al's perceived susceptibility to CRC 14 and having had a previous cancer screening exam. 42 However, in the current study, these factors were not associated with unwillingness to participate in CRC screening. It may be that psychosocial factors take precedent over perceptions of susceptibility and previous experiences with screening. In the current study, addressing and overcoming fears appear to be of greatest importance in efforts to reduce CRC screening barriers. Efforts to address psychosocial barriers to screening, such as fear, should include specific communication on the different types of CRC screening exams, the pros and cons of each exam, and the procedural aspects of the exam (prep time, etc.). Ensuring that patients are fully informed about the screening procedure may reduce fear and anxiety and address screening myths and misconceptions.
Age was the only one significant sociodemographic variable associated with unwillingness to participate in CRC screening. The logistic regression model showed that as age increased, respondents were more likely to report unwillingness to participate in CRC screening. This finding may be related to decreased CRC risk perceptions among older adults and competing health issues and concerns. [43] [44] [45] Inconsistent with other research, gender, race, education, and income were not associated with CRC screening intentions. 13, 17, [46] [47] [48] With regard to race, previous research suggests that when factors such as trust are controlled for, racial differences in interfacing with the health care system are less pronounced. 16, 19, 49 These findings suggest that addressing psychosocial impairments across racial/ ethnic groups has the potential to improve screening rates.
Limitations of this study are that individuals without land telephone lines were excluded; data were self-reported, which may have introduced recall and reporting error; data were not collected on intentions to screen for specific tests such as fecal occult blood test or colonoscopy so the context of the findings should be interpreted accordingly; data on structural barriers to CRC screening (e.g., access, health insurance) were not collected; data on family history of cancer were not collected; and the cross-sectional design prohibits as- For individual use only. Duplication or distribution prohibited by law. sessments of study measures across time periods (i.e., shifts in CRC screening intentions, etc.). Barriers to CRC screening between respondents living in Puerto Rico compared to those living in the United States may be distinctly different. However, any differences were accounted for by adjusting for geographical location in the logistic model.
Lastly, it is important to note that CRC screening recommendations vary by organization. Specifically, the American College of Gastroenterologists recommends that AAs begin CRC screening at age 45. However, the current study age inclusion was based on the ACS CRC screening age recommendation of 50 across racial and ethnic groups. 
SO WHAT? Implications for Health Promotion Practitioners and Researchers
What is already konwn on this topic? Despite the promise of CRC screening in preventing and detecting cancer, a large proportion of the population remains unscreened. The literature shows that knowledge deficiencies, health care access, and psychosocial factors influence screening intentions and behaviors.
What does this article add?
This study adds to the paucity of research examining psychosocial influences on CRC screening such as pain, fear, and trust across racial and ethnic groups. What are the implications for health promotion practice and research?
The findings of this study suggest that CRC screening initiatives should focus on increasing knowledge, addressing fears and mistrust, and normalizing CRC screening as a beneficial preventive practice. As race and other sociodemographic characteristics were not significantly associated with CRC screening intentions, study findings may be generalizable across racial/ethnic groups. The promise of reducing CRC incidence and mortality rests with the ability to promote widespread screening and follow-up of abnormal test results. This study provides valuable insight into the attitudes and beliefs related to CRC screening among an ethnically diverse sample of men and women, which can aid in intervention efforts to reduce mortality.
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